Phosphorus (P) Indices in the southern United States frequently produce different recommendations for similar conditions. We compared risk ratings from 12 southern states (Alabama, Texas) using data collected from benchmark sites in the South (Arkansas, Georgia, Mississippi, North Carolina, Oklahoma, and Texas). Phosphorus Index ratings were developed using both measured erosion losses from each benchmark site and Revised Universal Soil Loss Equation 2 predictions; mostly, there was no difference in P Index outcome. The derived loss ratings were then compared with measured P loads at the benchmark sites by using equivalent USDA-NRCS P Index ratings and three water quality models (Annual P Loss Estimator [APLE], Agricultural Policy Environmental eXtender [APEX], and Texas Best Management Practice Evaluation Tool [TBET]). Phosphorus indices were finally compared against each other using USDA-NRCS loss ratings model estimate correspondence with USDA-NRCS loss ratings. Correspondence was 61% for APEX, 48% for APLE, and 52% for TBET, with overall P index correspondence at 55%. Additive P Indices (Alabama and Texas) had the lowest USDA-NRCS loss rating correspondence (31%), while the multiplicative (Arkansas, Florida, Louisiana, Mississippi, South Carolina, and Tennessee) and component (Georgia, Kentucky, and North Carolina) indices had similar USDA-NRCS loss rating correspondence-60 and 64%, respectively. Analysis using Kendall's modified Tau suggested that correlations between measured and calculated P-loss ratings were similar or better for most P Indices than the models.
same conditions, which led to differences in P management and the amount of animal manures, effluents, and fertilizer allowed.
In 2011, the USDA-NRCS revised the 590 standard (USDA NRCS, 2011b) , in part to address the stark differences in P Index ratings and recommendations across state boundaries, and to address the concern that there had been no change in elevated soil-test P levels and runoff P (Osmond et al., 2006; USEPA, 2010; Sharpley et al., 2011) . Since the USDA-NRCS did not generally provide resources to test P Indices , the ability of states to verify their P Indices resided at the state level. Many states did not fund either development or validation of their P Indices, and southern states were no exception.
In one of the few P Index verifications from the South, Harmel et al. (2005) compared measured P runoff from pasture and cropped watersheds of the Texas Blackland Prairies with three indices from Arkansas, Iowa, and Texas. Even though the three indices were fundamentally different, the Iowa and Texas indices both provided reasonable estimates of P-loss potential (p < 0.01; Harmel et al., 2005) . This was the case for Arkansas, even though this index was developed for pastures with low erosion potential (DeLaune et al., 2004) . In another southern P Index validation, Butler et al. (2010) showed good agreement between the risk of P loss and measured total P (TP) loss in runoff from Georgia. Lately, Bolster et al. (2014) evaluated the recently modified Kentucky P Index with data used to evaluate the Annual P Loss Estimator (APLE) model (Vadas et al., 2009) ; they reported relatively good correlations between measured P loss and predicted risk of P loss.
To reduce P Index rating variability and management interpretation, the 2011 590 USDA-NRCS standard suggested that the Agricultural Policy Environmental eXtender (APEX) model replace each state P Index (USDA-NRCS, 2011a; Williams et al., 2012) . Concerned that APEX could not adequately capture P losses, members of the USDA Southern Extension and Research Activity 17 (SERA-17) developed a white paper stating the need to compare indices and water quality model performance using edge-of-field-based P runoff data (Sharpley et al., 2011) . To test the veracity of APEX and other commonly used water quality models, the Southern, Chesapeake, and Heartland project teams were funded by USDA-NRCS and coordinated through SERA-17, with the goals of supporting the refinement of state P Indices and demonstrating their accuracy in identifying the magnitude and extent of P-loss risk and their utility to improve water quality.
Specific objectives of the southern group were (i) to compare measured P runoff losses from prior edge-of-field studies (Arkansas, Georgia, Mississippi, North Carolina, Oklahoma, and Texas) with each of the 12 southern P Indices (Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, and Texas); (ii) to compare measured P runoff losses from the aforementioned datasets to estimates from APEX (Williams et al., 2012) , APLE (Vadas et al., 2009) , and Texas Best management Evaluation Tool (TBET) (White et al., 2012) ; and (iii) to compare southern P Indices against each other and model predictions.
Materials and Methods

Water Quality and Land Use Data
Six current and/or published edge-of-field water quality datasets from northwest Arkansas, central Georgia, the Mississippi Delta, western North Carolina, Oklahoma, and Texas were assembled and used to evaluate the southern P Indices (Pierson et al., 2001; White et al., 2012; Yuan et al., 2013; Edgell et al., 2015; Sharpley, unpublished data, 2016) . Multiple water quality datasets existed from Oklahoma and Texas, but eight were selected to represent varied cropping systems that included small grains and row crops, as well as pasture and rangeland (White et al., 2012) . Data from Georgia, Arkansas, and North Carolina represented different treatments at the same location, while data from the remaining locations were unique fields. These sites represented a range of agroecological areas, cropping systems, nutrient application rates, and tillage. Soil characteristics (Table 1) , as well as land use information (Table 2) , were assembled for these benchmark locations. A detailed description of these six benchmark sites can be found in Bolster et al. (2017) .
Southern Phosphorus Indices
A description of the 12 southern P Indices can be found in Osmond et al. (2012) . Indices, however, can be generally defined as additive, multiplicative, and component. Texas and Alabama P Indices are additive, with the weighted transport and source factors summed (Lemunyon and Gilbert, 1993) . The multiplicative P Indices (Arkansas, Florida, Louisiana, Mississippi, South Carolina, and Tennessee) combine all source and transport factors into two separate factors, which are then multiplied to obtain the final P Index value (Gburek et al., 2000) . Finally, component indices (Georgia, Kentucky, and North Carolina) sum P loss from each individual process contributing to P loads; each component is calculated as the product of transport and source factors . Only the Oklahoma P Index cannot be categorized, as it is strictly qualitative. Since the last analysis of southern P Indices (Osmond et al., 2012) , modifications have occurred in four states: Kentucky (Bolster et al., 2014) , Mississippi, Tennessee, and Texas.
Thirty-four input variables were assembled from each site to serve as inputs to the various P Indices (Osmond et al., 2006; Osmond et al., 2012) . Some factors, however, were not available and had to be assumed: water resource impairment, buffer (since all collected data were edge of field), irrigation, rock fragments > 25.4 cm, and infrequent flooding. Counties are required to process two state P Indices; selected counties were Putnam (Georgia) and Buncombe, Cabarrus, Chatham, Durham, Person, or Union (North Carolina) , depending on the soil series and rainfall of the benchmark locations.
Ratings for individual state P Indices were determined for each of the six datasets using sediment losses measured from each location (Table 3) . Phosphorus Indices were then recalculated using erosion losses using Revised Universal Soil Loss Equation 2 (RUSLE2) predictions for the benchmark locations of Arkansas, Georgia, North Carolina, and Mississippi (Table 3 ).
Water Quality Models
Three water quality models-APEX, APLE and TBETwere selected for this analysis. The APLE model is a field-scale model that operates on an annual time step, predicts annual P loss where runoff is the dominant transport process, and has been shown to provide good predictions of P loss at the field scale for a wide range of climatic and land use conditions (Vadas et al., 2009 ). The APEX model predicts surface runoff, erosion, sediment deposition and degradation, nutrient and pesticide transport, and subsurface flow (Williams et al., 2012) , while TBET is a field-scale application of the Soil Water Assessment Tool (White et al., 2012) . All models estimate edge-of-field P and sediment loss. More detailed descriptions of APLE can be found in Bolster et al. (2017) , of TBET in Forsberg et al. (2017) , and of APEX in Ramirez-Avila et al. (unpublished data, 2016) .
Water quality modeling was conducted with TBET for Arkansas, Georgia, and North Carolina datasets and for Oklahoma and Texas datasets (White et al., 2012 ). The APLE model was applied to all data sites , and APEX was employed with datasets from Arkansas, Georgia, Mississippi, and North Carolina (Ramirez-Avila et al. , unpublished data, 2016) . Model type was matched to benchmark datasets based on a combination of prior work, such as the case of TBET use with the Oklahoma and Texas data, or time step differences (annual vs. daily) between the collected data and model requirements of APEX, which precluded the use of Oklahoma and Texas as benchmark sites, as the data did not match model requirements.
Analysis and Statistics
The NRCS Title 190, National Instruction, Part 302 of the revised 590 Nutrient Management Standard suggested that edgeof-field P losses be categorical for potential risk (USDA-NRCS, 2012), using equivalencies of low (<2.2 kg ha −1 yr −1 ), moderate (2.2-5.5 kg ha −1 yr −1 ), and high (>5.5 kg ha −1 yr −1 ). Water quality data from the benchmark locations included water volume, TP, and dissolved P (DP) concentrations and TP and DP loads (Table 3) . Using NRCS equivalencies, TP loads were transformed to P ratings of low, moderate, and high (Table 3) , which allowed a comparison between measured water quality losses and P Index ratings.
Kendall's modified Tau (t b ) for ordinal data (Helsel and Hirsch, 2002) was calculated to test whether there was a significant correlation between how each P Index categorized P-loss risk and the actual risk associated with each field, based on our assigned thresholds for low, moderate, and high risk. To test for significance, the test statistic was computed to get a one-sided p-value from a normal distribution table. Correlations were considered significant at a < 0.05.
The accuracy of each model and P Index in assigning the correct risk category for each field was calculated using the Heidke skill score (HSS), a metric commonly used for evaluating accuracy of weather forecasts. The HSS measures the fraction of correct forecasts after accounting for correct forecasts due to chance by (Wilkes, 2011 ):
where the first term in the numerator is the proportion of correct forecasts and the second term in the denominator is the fraction of correct forecasts resulting from chance. A score of one means perfect forecast, whereas a value of zero means that all correct forecasts are due to random chance.
Results and Discussion
All southern P Indices were used to assess P loss using landuse data from the six benchmark sites, except the Arkansas and Oklahoma index tools. The Arkansas P Index is only used for pasture or hay conditions, and the Oklahoma P Index could not be used with the Georgia dataset (Pierson et al., 2001) , as more litter was applied than would be allowed by Oklahoma state law.
Measured and Predicted Phosphorus Loads
Measured TP and DP loads from the six benchmark edgeof-field research sites ranged from 0.02 to 19.8 kg ha −1 yr −1 (Table 3) , with 65% of the sites measuring losses <2.2 kg ha −1 yr −1 . Smith et al. (2014) reported similar losses for the majority of the fields and years monitored in Ohio. Modeled average loads to Lake Erie suggest that the 2.5 kg ha −1 contributed yearly may be sufficient for algal production (USDA-NRCS, 2011a). In Ireland, however, measured TP losses were an order of magnitude lower, averaging around 0.10 kg ha −1 yr −1 or less (Shore , 2016) . Losses of TP were elevated at the Georgia location (5.1-19.8 kg ha −1 yr −1 ) due to the extremely high annual litter application (³215 kg P ha −1 yr −1 ) (Pierson et al., 2001) . The range of DP losses (0.02-13.4 kg ha −1 yr −1 ) was almost as great as TP losses (Table 3 ). The ratio of DP to TP was much greater when animal manures and effluents were applied (Arkansas, Georgia, Oklahoma Demo North, and Texas Goosebranch), with ratios of ~70 to 100% of total losses as DP (Table 3) . The ratio of DP to TP loss was greatest (1.0) for the Demo North site in Oklahoma, where manure was applied but measured losses were extremely low (0.02 kg ha −1 yr −1 ). Crop field DP to TP ratios ranged from almost no DP to about 30%, even when poultry litter pellets were surface applied to some fields (North Carolina, organic production). Phosphorus loads predicted by APEX, APLE, and TBET for TP and DP varied from a low of 0.03 to a high of 15.7 kg ha −1 yr −1 , which was a similar range to the measured data. For this study, neither APLE nor TBET performed better than the other (Table 3) . Sometimes TBET predicted greater TP or DP losses than APLE, while at other times APLE gave the greater predictions. The one instance where TP losses were almost always greater for TBET than APLE was in the cropped North Carolina fields; this has implications that, if sediment-attached P is the primary loss pathway, TBET results may be more restrictive to P application than APLE. Overall, APLE, the simpler model, performed about as well as the more complex and calibrated TBET model, although both models had limited accuracy for predicting field-scale P losses in the South (Table 3) . Bolster et al. (2017) provided a detailed comparison analysis of the benchmark data and modeled P loads from APLE and TBET. Using a slightly more expanded dataset for the fields evaluated in our study, predictions of DP loss by APLE (model efficiency [E] = 0.52, percent bias [PBIAS] = −9.8%) were slightly better than those with TBET (E = 0.42; PBIAS = 40%) . For predictions of TP, model efficiencies for both models were negative, indicating that the models provided worse predictions of TP loss than simply taking the average of the measured values. Percent bias values, however, were low for both models, with values of −8.3 and 1.5% for APLE and TBET, respectively. Bolster et al. (2017) showed that the relatively poor predictions with the APLE model were due, in part, to poor predictions of runoff and erosion. When using measured runoff and erosion data, model efficiencies for APLE increased to 0.62 for DP and from −0.13 to 0.43 for TP. APEX always predicted lower TP compared with measured losses, except for Mississippi fields, and often these P loss differences were more than an order of magnitude (Table 3) . Overall, compared with measured P loads, APEX calibrated predictions were highly variable among the different soil types but compared more favorably for row crops than pasture and better for inorganic fertilizer than animal manures (Ramirez-Avila et al., unpublished data, 2016) . The linear regression analysis between measured and APEX-predicted P loads showed no significant relationship at a = 0.05. Finally, APEX results were almost always lower than loads predicted by APLE or TBET (Table 3) .
Comparison of NRCS and Southern Phosphorus Index Ratings
The USDA-NRCS P Index ratings were associated with measured TP loads using the suggested equivalencies of low (<2.2 kg ha −1 yr −1 ), moderate (2.2-5.5 kg ha −1 yr −1 ) and high (>5.5 kg ha −1 yr −1 ) (USDA-NRCS, 2012). Using this metric, P losses would be low for all benchmark fields except the Georgia site, one of two fields in Mississippi, two of eight site years in North Carolina, and one location each in Oklahoma and Texas (Table 4 ). High P losses in the Georgia fields were most certainly associated with the very high P applied as poultry litter. The Mississippi fields were adjacent and TP losses were similar, but the TP loss in field 1 was just barely above the 2.2-kg ha −1 yr −1 threshold. In North Carolina, the conventionally tilled and managed field had large P losses in 2011 due to high erosion rates, hence the high loss rating; TP losses from the conventionally tilled, organically managed field were classified as moderate, probably due to the applied chicken litter pellets. The Chickasaw, OK, location was rated as moderate, while the Riesel, TX, location was rated as high.
Phosphorus Indices were calculated twice, first with erosion determined from measured data, and then using RUSLE2 predictions (Table 4 ). The RUSLE2 erosion predictions were always much greater than measured sediment losses, often by an order of magnitude or more (Table 2 ). Most P Indices, however, were insensitive to these differences, generally because predicted sediment losses were low. Since most state USDA-NRCS nutrient management conservation standards require the use of RUSLE2 (USDA-NRCS, 2011b), erosion may be overpredicted and, in some cases, may lead to P Index ratings greater than actual conditions. Researchers have noted a tenfold variation in soil-loss estimates, made using RUSLE2 on pastures, that were consistently greater than measured soil loss (Dabney et al., 2006; USDA-ARS, 2013) primarily due to an underestimation of biomass production for grazed and hayed pastures (Dabney and Yoder, 2012) . Harmel et al. (2005) found that the correlation between P loss and index rating increased with measured, rather than estimated, erosion (using RUSLE2), giving r 2 of 0.09 and 0.32 for Arkansas, 0.31 and 0.90 for Iowa, and 0.31 and 0.51 for Texas. Thus, any future P Index refinements must ensure that accurate soil-loss estimates are being given by the most up-to-date, locally relevant version of RUSLE2 to increase the accuracy of any Index.
Not unlike prior analyses (Osmond et al., 2006 (Osmond et al., , 2012 , when each state's P Index was determined and then rated using each state's rating system (typically four or five ratings), southern P Index ratings varied for each location and field (Table 4) . For most benchmark field sites, state P Index ratings ranged from low to very high or severe, the exceptions being the Mississippi fields and the Oklahoma and Texas locations, where the range was generally from low to high (Table 4) .
Management of P is tied to index ratings, which allow nitrogen-based rates for low, P-based rates for medium, and no P with high ratings. Interpreting management outcomes, however, has additional complications, because most southern P Indices still use four or five categories, rather than the three that USDA-NRCS established in 2011 (USDA-NRCS, 2011b); only Kentucky uses three categories. Translation of state P Index ratings to three USDA-NRCS management categories was subjective and varied from state to state (Table 5 ). Many states (Arkansas, Georgia, Louisiana, Mississippi, North Carolina, Oklahoma, and South Carolina) allow nitrogen-based rates at low and medium, P-based rates at high, and no P applications with very high P Index ratings. The Tennessee P Index rating does not absolutely prevent application of P at very high ratings, but further application is strongly discouraged. Phosphorus management in Texas is a function of both the index value and the water resource of concern.
Overall, southern P Indices matched the USDA-NRCS loss rating 55% of the time. Individual state matches between southern P Indices and USDA-NRCS loss ratings were as follows: Alabama (39%), Arkansas (59%), Florida (52%), Georgia (71%), Kentucky (61%), Louisiana (61%), Mississippi (58%), North Carolina (61%), Oklahoma (44%), South Carolina (77%), Tennessee (55%), and Texas (23%). The additive P Indices (Alabama and Texas) had the lowest USDA-NRCS loss rating correspondence (31%), primarily because Alabama and Texas ratings often overestimated loss and thus were more conservative than other types of indices. Multiplicative (Arkansas, Florida, Louisiana, Mississippi, South Carolina, and Tennessee) and component (Georgia, Kentucky, and North Carolina) indices had similar USDA-NRCS loss rating correspondence-60 and 64%, respectively. Most southern P Index ratings matched USDA-NRCS loss ratings from the measured P losses of Arkansas, Oklahoma, and Texas (mostly rated low) benchmark sites (Table 6 ). Neither high P losses measured from the Georgia pastures nor mostly low P losses from the North Carolina site were accurately classified, suggesting that high P applications (Georgia) and high or low erosion losses and the application of poultry pellets (North Carolina) were inadequately captured in many Southern indices. Field-scale evaluation of P Indices is difficult, as most states do not have sufficient water quality data, and because rating determinations relative to P losses are subjective. Williams et al. (2017) were able to use TP and DP data from 112 site-years to evaluate the performance of the individual components within the Ohio P Index, separate from the rating thresholds; they concluded that local P loading thresholds are critical to make the Ohio P Index more sensitive to local conditions. Our datasets allowed us to compare the 12 southern P Indices to each other. The data, however, were insufficiently robust to allow us to determine specific state P Index strengths and weaknesses. Sensitivity analyses have been used to determine the importance of individual factors within a P Index (Johnson 2004) , but this also requires significant state-specific data, which were unavailable for this analysis. Finally, the wide variation in measured P loss, used as ground-truthing information in the present research, highlights † V., very; Ex., extremely; Mod, moderate. ‡ NRCS P Index ratings: low (<2.2 kg ha −1 yr −1 ), moderate (2.2-5.5 kg ha −1 yr −1 ), and high (>5.5 kg ha −1 yr −1 ). § Oklahoma P Index would not allow these high rates of P application Table 5 . Translation of state Phosphorus (P) index ratings into uSDA-nrcS ranking categories of low (<2.2 kg ha −1 yr −1 ), moderate (2.2-5.5 kg ha −1 yr −1 ), and high (>5.5 kg ha −1 yr −1 ) for P management decisions. the need for long-term data records and a large number of sites to provide reliable estimates of P runoff. Without this data, our results highlight the difficulties in accurately defining or quantifying loss categories for each state index at the present time.
uSDA-nrcS P index rating State n-based (low) P-based (moderate) no P (high)
After transforming APEX predicted loads to P-loss ratings, all ratings except the two Mississippi sites, or 94%, would be classified low (Table 3) ; data from Oklahoma and Texas benchmark sites could not be used. The APEX predictions matched rating losses 61% of the time, primarily because loss ratings and APEX ratings were low. In addition, APEX could only be run on 17 fields. Direct comparisons between overall APEX results with APLE and TBET, as well as the southern P Indices, must be made with care. The APLE-predicted P ratings designated 11 of the 31 benchmark sites as low (35%), nine as moderate (29%), and 11 as high (35%), with the correct frequency of 48%. The TBET loss ratings partitioned similarly to APLE: 14 low (45%); six moderate (19%); and 11 high (35%), with the correct frequency of 52%. Comparing model-predicted P ratings with southern P Index ratings, all were essentially similar, with a range in prediction frequency between 48 and 61%.
Based on Kendall's t b , the risk categorizations assigned to each field by each model and the majority of P Indices (Arkansas and Oklahoma being the exceptions) were positively correlated, with the risk categorizations determined by the measured P-loss data (Table 7) . Of these correlations, only the APEX and Kentucky, Louisiana, and North Carolina P Index categorizations were not statistically significant at the 0.05 level. Overall, correlations for the majority of P Indices were similar or better than those of the models. This may be due to the use of measured erosion data for the P Indices and estimated erosion data for models, and/or the fact that the majority of fields have low P losses (20 of 31 fields classified as low risk based on assigned thresholds). The HSS scores were in general agreement with the correlation analysis (i.e., higher HSS values tended to coincide with higher t b values) (Table 7) . When lower thresholds were constructed (low [<0.57 kg ha −1 ], moderate [0.57-1.68 kg ha −1 ], and high [>1.68 kg ha −1 ]) and then compared with ratings from the water quality models and southern P Indices (Table 7) , the greatest impact was on HSS for some of the indices, whereas impact on t b was limited. While reducing the threshold values for the categorizations did change (primarily, reduce) t b for Table 6 . uSDA-nrcS Phosphorus (P) index rating based on measured P loss from the six benchmark sites, the number of southern P index ratings corresponding to different loss risks, and the percentage of southern index ratings corresponding to different loss risks. some of the models and P Indices, it did not affect whether the correlation was considered statistically significant ( Table 7) . The drastic reduction in HSS with the Kentucky P Index is consistent with the fact that it was developed based on rating thresholds suggest by the NRCS, as we used in our analysis (Bolster et al., 2014) . These data support the results of Table 6 , with an overall pattern of P Indices working as well as, if not better than, the water quality models. It is critically important, however, to recognize that establishing P Index rating equivalencies tied to management and eventually offsite P loss and water quality impact is difficult and very complex. A recent study from Smith et al. (2014) indicated that, in Ohio, TP losses were <2.2 kg ha −1 yr −1 and would be sufficient to trigger algal blooms in Lake Erie. If the rating equivalency was established as 1.0 kg ha −1 , almost no southern P Index would have matched the NRCS rating (Table 7) , but neither would the water quality models. Overall this analysis suggests that P loss from agricultural fields is difficult to predict (Buda et al., 2009; Edgell et al., 2015) , and that the simpler, field-based southern P Indices are as predictive as the more complex water quality models.
Conclusion
Comparisons among southern P Indices (Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee ,and Texas) were derived using water quality and land treatment data from benchmark sites (Arkansas, Georgia, Mississippi, North Carolina, Oklahoma, and Texas). Measured P loads from the benchmark sites were converted to USDA-NRCS P Index rating equivalents [low (<2.2 kg ha −1 yr −1 ), moderate (2.2-5.5 kg ha −1 yr −1 ), and high (>5.5 kg ha −1 yr −1 )] and compared with P Indices. Concomitantly, the benchmark data were used in three water quality models (APLE, APEX, and TBET) to predict TP losses. When state P Indices were compared against each other and USDA-NRCS loss ratings, there was 55% correspondence. Correspondence with model predictions to USDA-NRCS loss ratings was similar: 61% for APEX, 48% for APLE, and 52% for TBET. Analysis using Kendall's modified Tau indicated that correlations between measured and calculated P-loss ratings were similar or better for most P Indices than the models. These results suggest that southern P Indices are just as robust as the harder-to-use water quality models. However, a critical challenge to risk assessment tools is the difficulty of assigning potential P-loss risk to any given water resource. Table 7 . Kendall modified Tau analysis (t b ) , Z-score, and heidke skill score (hSS) testing the correct forecast for the models and the southern P indices † for both uSDA-nrcS threshold and reduced threshold conditions using measured erosion rates from the benchmark field sites. APeX, Agricultural Policy environmental eXtender; APle, Annual P loss estimator; TBeT, Texas Best management Practice evaluation Tool. All models and state P indices are significant at a < 0.05 except APeX, Kentucky, louisiana and north carolina.
nrcS thresholds and measured erosion rates ‡ APeX APle
TBeT 0.17 −0.07 0.04 † n = 31, except for APEX (n = 23, not run on OK and TX) and AR P Index (n = 17). ‡ NRCS P Index ratings: low (<2.2 kg ha −1 yr −1 ), moderate (2.2-5.5 kg ha −1 yr −1 ), and high (>5.5 kg ha −1 yr −1 ). § Reduced ranking equivalencies: low (<0.57 kg ha −1 ), moderate (0.57-1.68 kg ha −1 ), and high (>1.68 kg ha −1 ).
